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缩略词 英文全称 中文全称 
Hc hymocyanin 血蓝蛋白 




PO phenoloxidase 酚氧化酶 
proPO prophenoloxidase 酚氧化酶原 
ROS reactive oxidases 活性氧 
SOD superoxide dismutase 超氧化物歧化酶 
GSH-PX glutathione peroxidase 谷胱甘肽过氧化物酶
CAT catalase 过氧化氢酶 
Ua antibacterial activity 抗菌力 
UL lysozyme 溶菌酶 
AKP alkaline phosphatase 碱性磷酸酶 



























过滤海水中分别添加氨氮(以氯化铵作为氨氮源)0 mg·L-1 (对照组)、10 
mg·L-1、20 mg·L-1、30 mg·L-1、40 mg·L-1，胁迫 24 h，48 h，72 h，96 h 对拟穴青
蟹生理生化及组织、器官显微结构影响的结果表明，拟穴青蟹血清 PO 活性在氨
氮胁迫前期（24 h、48 h）随氨氮浓度的升高而增高，而在胁迫后期（72 h、96 h）
却无明显规律；各组的拟穴青蟹血清 PO 活性，胁迫 48 h 时 高，与其它各组间
差异显著(P<0.05)，胁迫 72 h 时均为 低，这与拟穴青蟹 THC 变化有些相似，
各组拟穴青蟹 THC 也是在胁迫 48 h 时 高，但在胁迫 96 h 时 低。此外，高浓
度胁迫（C30、C40）时，拟穴青蟹 THC 一直处于较低水平，C40 组与其它各组
间差异显著(P<0.05)。 
拟穴青蟹鳃中 SOD 活性除 C40 组外，其余各组在胁迫前期随氨氮浓度的升
高而升高，而在胁迫后期则随氨氮浓度的升高而下降，C40 组拟穴青蟹鳃中 SOD
活性随胁迫时间的延长而一直呈下降趋势；血清 SOD 活性与鳃 SOD 活性变化趋
势相似，但 C40 组拟穴青蟹血清 SOD 活性在氨氮胁迫 48 h 时 大，且与其它各
组间差异显著(P<0.05)；各组拟穴青蟹肝胰腺和肌肉的 SOD 活性变化趋势与鳃
SOD 活性相同。各组拟穴青蟹鳃和肌肉的 SOD 活性与 PO 活性、THC 变化有相
似之处，均在胁迫 48 h 时 大，肝胰腺 SOD 活性则在胁迫 72 h 时 大。各组拟
穴青蟹鳃 GSH-PX 活性在氨氮胁迫 24 h、48 h 和 72 h 时随氨氮浓度的升高而下
降，胁迫 96 h 时随氨氮浓度的升高而增大；血清 GSH-PX 活性变化与鳃 GSH-PX
活性变化趋势完全相反，各组拟穴青蟹血清 GSH-PX 活性在胁迫 24 h、48 h 和















组拟穴青蟹肝胰腺和肌肉 GSH-PX 活性变化与肝胰腺 SOD 活性变化相似，C40
组肝胰腺 GSH-PX 活性均在氨氮胁迫 48 h 时达到 大值。血清 Ua、UL与肝胰腺
SOD 活性变化趋势相同。 
拟穴青蟹鳃 Na+-K+-ATPase 活性除 C40 组外，其余各组在氨氮胁迫 24 h 时随
氨氮浓度的升高而增大，而在氨氮胁迫 48 h、72 h 和 96 h 时则随氨氮浓度的升
高而下降；C40 组拟穴青蟹鳃 Na+-K+-ATPase 活性随胁迫时间的延长而一直呈下
降趋势，C40 组、C30 组与其它各组间差异显著(P<0.05)，这与 THC 在高浓度处





迫后期差异显著(P<0.05)；鳃 AKP 活性在胁迫 24 h、72 h 和 96 h 时随氨氮浓度
的升高而下降，但在胁迫 48 h 时却随着氨氮浓度的升高而增大；肝胰腺和肌肉





过滤海水中分别添加 NO2-N(以亚硝酸钠为亚硝酸氮源)浓度分别为 0.00 
mg·L-1、0.25 mg·L-1、0.50 mg·L-1、1.00 mg·L-1、1.50 mg·L-1、2.00 mg·L-1，胁迫
48 h、96 h 和 144 h 时对拟穴青蟹生理生化影响的结果表明，各组拟穴青蟹血清
PO、肌肉和肝胰腺的 SOD 活性、Ua 以及肌肉 AKP 活性和肝胰腺 UL均随 NO2-N
浓度的升高和胁迫时间的延长而逐渐下降，肌肉和肝胰腺的 ACP 活性、肝胰腺
AKP 活性和肌肉 UL 则逐渐升高。 
3 pH 胁迫对拟穴青蟹生理生化影响 
将海水 pH 分别调节到 4.5，6.0，7.5，9.0，10.5，研究拟穴青蟹在 pH 胁迫
24 h、72 h、120 h、168 h 和 216 h 时的结果表明，pH 对拟穴青蟹血清 PO 和 SOD















肝胰腺 SOD 活性差异显著(P<0.05)。  
4 盐度胁迫对拟穴青蟹生理生化影响 
将海水盐度分别调节为 5，15，25，35，研究拟穴青蟹在盐度胁迫 24 h、48 
h、72 h 和 96 h 的结果表明，盐度显著影响拟穴青蟹血清 PO 活性和 SOD 活性， 




于平缓。肌肉 ACP 活性随着盐度的升高而呈小幅度下降，而肝胰腺 ACP 活性则
呈小幅度升高。不同胁迫时间同一盐度组肌肉 ACP 活性有升有降；肌肉、肝胰
腺 AKP 活性随着盐度升高而升高；随着胁迫时间延长，同一盐度组肌肉 AKP 活
性均呈升高趋势，肝胰腺 AKP 活性有升有降。 
综上所述，环境因子胁迫会影响拟穴青蟹的生理生化及其免疫力。控制氨氮、
亚硝酸盐、pH 和盐度在一定范围内，有助于维持拟穴青蟹机体正常代谢与健康。 























The effects of the environment factor (ammonia-N, nitrite, pH, salinity) stress on 
the physiological-biochemical parameters ( THC, SOD, GSH-PX, ACP, AKP, Ua, UL 
and ATPase) and histological structures of gill and hepatopancreas of mud crab Scylla 
paramamosain were studied by enzyme analysis and histology technique in order to 
evaluate the physiological-biochemical responses and mechanisms of immune defense 
of S. paramamosain under environmental stress. The findings will provide theoretical 
guidance to water quality management for mud crab aquaculture, and will contribute 
basic data regarding the environmental physiology of crustaceans. The main results 
and conclusions of the study were as follows: 
1. Physiological-biochemical parameters and the histological structure of gill and 
hepatopancreas in mud crabs were significantly affected by ammonia-N stress. 
The effects of ammonia-N(0 mg·L-1(control), 10 mg·L-1, 20 mg·L-1, 30 mg·L-1, 40 
mg·L-1) on the physiological-biochemical parameters and on the histological structure 
of gill and hepatopancreas in mud crabs were studied. PO activity of S. paramamosain 
increased with ammonia-N concentration after 24 h and 48 h of exposure, with the 
peak of PO activity at 48 h. The lowest PO activity was seen at 72 h. This trend was 
also seen in THC levels, except the lowest THC was seen at 96 h. Moreover, THC in 
C30 and C40 groups were lower. 
The SOD activity of gill in S. paramamosain increased with ammonia-N 
concentration at 24 and 48 h and decreased with the ammonia-N concentration at 72 
and 96 h. In contrast, the SOD activity in the C40 group was consistently decreased 
during experimental time. SOD activiy of serum had a similar trend; the only 
difference was in the peak value of SOD activity after 48 h compared to gills’ value. 
The changes of SOD activity in hepatopancreas and muscle of all groups of crabs had 
the same trend. Furthermore, the SOD activity in gill and muscle had the same trend 
compared to PO and THC. The GSH-PX activity was related inversely with 















relation after 96 h. The GSH-PX activity of serum was opposite that of gill. The 
GSH-PX activity in hepatopancreas and muscle of all group crabs had the same 
change trend as SOD activity in hepatopancreas, Ua, UL in serum had the same change 
trend as hepatopancreas’ SOD activity too. 
Na+-K+-ATPase activity in gill of S. paramamosain decreased at 24 h, and 
increased at 48 h, 72 h, and 96 h with ammonia-N concentration increasing. In 
contrast, the Na+-K+-ATPase activity of the gill in C40 group was consistently 
decreased during experimental time, which was the same change trend as the THC of 
C40 group crabs; Ca2+-Mg2+-ATPase activity had similar change trend too, but that of 
C40 group crabs increased with ammonia-N stress time prolonging, which was 
possible signal that it’s time for ecdysis. 
ACP activity in gill and hepatopancreas of S. paramamosain had the same change 
trend as the Ca2+-Mg2+-ATPase activity of gill’s, ACP activity of muscle in crabs 
different groups decreased with ammonia-N concentration increasing and ammonia-N 
stress time prolonging; AKP activity in gill of S. paramamosain decreased with 
ammonia-N concentration at 24 h, 72 h, 96 h, but increased at stressed 48 h; AKP 
activity of hepatopancreas and muscle in crabs of different groups had the same 
change trend as the SOD activity of serum. 
The histological structure changes of gills and hepatopancreas in S. paramamosain 
under ammonia-N stress were studied by microscopy. The results showed that there 
were oxidative injuries to the structure of epithelium of gill and hepatopancreatic 
tubules in mud crabs under ammonia-N stress, the physiological functions of tissues, 
organs in mud crabs depressed and the structures of gill and hepatopancreas damaged. 
It was more obviously injured in structures of gill and hepatopancreas in mud crab 
with the ammonia-N concentration increasing. 
2. Physiological-biochemical parameters were affected by nitrite stress. 
The effects of nitrite-N(0.00 mg·L-1, 0.25 mg·L-1, 0.50 mg·L-1, 1.00 mg·L-1, 1.50 
mg·L-1, 2.00 mg·L-1) on the physiological-biochemical parameters of mud crabs were 
studied. The results showed that PO activity of serum, SOD, Ua, AKP activities of 















increasing and the time elapsing, while the activities of ACP, AKP in hepatopancreas 
and UL in muscle were increased. 
3. Physiological-biochemical parameters were affected by pH stress. 
The effects of pH values (4.5, 6.0, 7.5, 9.0, 10.5) stress on the physiological- 
biochemical parameters of S. paramamosain were studied. The results showed that the 
activities of PO, SOD and Ua in serum increased significantly at different pH 
groups(P<0.05), and SOD activity in muscle and hepatopancreas increased 
significantly(P<0.05). SOD activity in hepatopancreas increased significantly (P<0.05) 
at same pH group.  
4. Physiological-biochemical parameters were affected by salinity stress. 
The effects of the salinity (5, 15, 25 and 35) stress on the physiological-biochemical 
parameters of S. paramamosain were studied. The activities of PO and SOD showed 
obvious time-effect, the SOD activity of muscle in S. paramamosain increased 
significantly for crabs transferred to 5, 15 and 35. The SOD activity in the 
hepatopancreas of crabs in same salinity group decreased with the stressed time 
prolonging before 72h. The activities of Na+-K+-ATPase and Ca2+-Mg2+-ATPase 
increased with the salinity decreasing. Na+-K+-ATPase activity in each treatment 
tended to stabilization with the passing time. ACP activity of muscle decreased 
slightly with the salinity increasing. AKP activity in muscle and hepatopancreas 
increased with the salinity increasing. The AKP activity increased with time 
prolonging in the same group. The activities of ACP and AKP in hepatopancreas were 
higher than those in muscle.  
In conclusions, the environmental factors significantly affect physiological- 
biochemical response and immune of S. paramamosain. It should control range of 
ammonia, nitrite, pH, salinity, which maintain S. paramamosain normal metabolism 
and health. 
Key words: S.paramamosain; environmental factor;stress; physiological-biochemical 
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